Objectives: Mesenchymal stem cell (MSC)-mediated periodontal tissue regeneration is considered to be a promising method for periodontitis treatment. The molecular mechanism of functional regulation by MSCs remains unclear, thus limiting their application. Our previous study discovered that Periostin (POSTN) promoted the migration and osteogenic differentiation of periodontal ligament mesenchymal stem cells (PDLSCs), but it is still unclear whether POSTN is able to restore the regenerative potential of PDLSCs under inflammatory conditions. In this study, we investigated the effect of POSTN on PDLSCs under inflammatory conditions and its mechanism.
| INTRODUCTION
Periodontitis is a prevalent oral chronic inflammatory disease that disrupts the functional and structural integrity of tooth-supporting tissues and has a significant impact on oral health as well as overall quality of life. 1, 2 MSCs have a self-renewal capacity, multidirectional differentiation ability and weak immunogenicity; they are also easy to collect. 2, 3 Thus, MSC-mediated regeneration of lost periodontium provides a new opportunity for periodontitis treatment. 3 Inflammation is a significant challenge to tissue regeneration and is inevitable in periodontitis treatment; therefore, it is necessary to study tissue regeneration under inflammatory conditions. Periodontal ligament mesenchymal stem cells (PDLSCs) are an optimal choice for the regeneration of PDL due to their ability to generate mineral-forming cementoblasts, bone-forming osteoblasts and PDL-forming fibroblasts in vitro. 4 However, poor adhesion, migration and differentiation of delivered cells limit the therapeutic efficiency when PDLSCs are transplanted in situ to periodontal defects. 5 Previous studies revealed that extracellular matrix (ECM) substrates provide molecular signals, regulate the cell phenotype and are essential for regulating stem cell behaviours. 6, 7 Periostin (POSTN), a 90-kDa adhesion molecule that is secreted in the extracellular matrix, is highly expressed in various fibrous connective tissues and organs, as well as in fibroblasts in the PDL, and its role in collagen fibrillogenesis has been extensively studied.
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POSTN is closely correlated to survival and angiogenesis, is highly expressed in tissue trauma and wound repair as well as participates in repairing tissue damage, suggesting that its primary function is tissue repair rather than acting as a structural protein. [16] [17] [18] [19] [20] Previous studies have demonstrated its key role in extracellular matrix maturation and stabilization, morphogenesis and maintenance of bone and tooth. 21, 22 Previous studies have reported that POSTN promotes cell mobility, adhesion and survival in a number of cell types by binding to integrin αvβ3 and αvβ5 via the Integrin/FAK/AKT signalling pathway. [23] [24] [25] Our previous study confirmed that POSTN effectively promotes the migration and osteogenic differentiation of PDLSCs via the integrin signalling pathway. 5 The phosphoinositide 3-kinase (PI3K)/ AKT signalling pathway plays central regulatory roles in MSC survival, proliferation, migration, angiogenesis, cytokine production and differentiation. 26 The PI3K/AKT and generic mitogen-activated protein kinases (MAPK) signalling pathways are often involved in complex cross-talk on multiple levels. 27 Signalling by these pathways governs fundamental physiological processes, such as cell proliferation, differentiation, migration, senescence and apoptosis, and the co-ordination between these pathways determines the cell's fate. [28] [29] [30] The MAPK signalling pathway includes ERK1/2, Jun amino-terminal kinases (JNK1/2/3) and P38-MAPK, and there are at least 284 proteins of endogenous ERK1 complexes that interact with the PI3K-mediated signalling pathway. 27 According to previous research, the differentiation and inflammatory response of PDLSCs or PDL cells could be affected by the ERK1/2 and P38 signalling pathways as well as by many other stimulatory factors. [31] [32] [33] [34] However, it is unknown whether POSTN has a function similar to that shown in our previous under inflammatory conditions. The mechanism of POSTN under inflammatory conditions is also unknown. 
| MATERIALS AND METHODS

| Cell isolation, cultures and characterization
All research involving human stem cells was approved by the Ethics
Committee of the Affiliated Stomatological Hospital of Nanjing Medical University. Premolars were collected from six healthy orthodontic patients (12-16 years old) under approved guidelines set by the Jiangsu provincial dental hospital with informed consent. Primary
PDLSCs were isolated and cultured as previously described. 35 Briefly, The obtained PDLSCs were characterized as in our previous study. 
| Plasmid construction, viral infection and cell identification after viral infection
All 
| Scratch migration assay
PDLSCs were seeded onto six-well plates at a density of 2×10 5 cell/ well and allowed to grow close to 95% confluence. After treatment with TNF-α for 2 hours, a scratch was made along the diameter of the well with a 1000 μL pipette tip (Axygen ® Corning, NY, USA), and the scraped cells were gently removed by washing with PBS. Fresh culture medium was added and supplemented with each one of the treatment groups as described above. After that, images from the same view (a circle drawn on the bottom of each well was used as a reference; the view was right inside of the circle) were taken at baseline 
| Alkaline phosphatase and alizarin red detection
| Quantitative real-time reverse transcription PCR (real-time RT-PCR)
Total RNA was isolated using the TRIzol ® Reagent (Invitrogen, USA).
Two micrograms of total RNA was reverse-transcribed into cDNA using a PrimeScript RTreagent Kit (Takara). A Roche Synthesis Kit was used for amplification of the target genes (Roche, Basel, Switzerland). 
| Statistics
All statistical calculations were performed using Statistical Product and Service Solutions (version 22.0; SPSS, Inc., Chicago, IL, USA).
Student's t test or one-way ANOVA was utilized to determine the statistical significance; a P ≤ .05 was considered significant.
| RESULTS
| Identification of PDLSCs and transduced PDLSCs
Our previous flow cytometer findings revealed that the obtained 
| TNF-α decreased expression of POSTN in PDLSCs
PDLSCs were treated with 10 ng/mL TNF-α for 1, 2, 4 and 8 hours, 
| POSTN enhanced the osteogenic differentiation and migration function in PDLSCs after
TNF-α treatment
To further investigate the effect of POSTN, we used rhPOSTN to stimulate PDLSCs. TNF-α at 10 ng/mL was used to treat PDLSCs. 
| POSTN increased phosphorylation of JNK in PDLSCs after TNF-α treatment
| DISCUSSION
Microbially induced inflammatory periodontal diseases affect virtually the entire population, constituting a major public health concern. In conclusion, our results demonstrated that POSTN promoted the migration and osteogenic differentiation of PDLSCs and activated the JNK signalling pathway in response to TNF-α challenge.
Importantly, application of a specific JNK inhibitor dramatically 
